Background and Purpose. Pain and physical function are core outcome measures for people with osteoarthritis, and self-report questionnaires have been the preferred assessment method. There is evidence suggesting that self-reports of physical function represent what people experience when performing activities rather than their ability to perform activities. The purpose of this study was to examine the factorial validity of performancespecific assessments of pain and function. Subjects. The sample consisted of 177 participants who had osteoarthritis of the hip (nϭ81) or knee (nϭ96) and who were awaiting total joint arthroplasty. Methods. Through a crosssectional design, participants performed 4 performance activities (self-paced walk test, stair test, Timed "Up & Go" Test, and Six-Minute Walk Test). Outcomes were time or distance (function) and pain ratings obtained immediately after each activity. The authors conceptualized 2 correlated factors, with pain items loading uniquely on 1 factor and functional items loading on the second factor, and uncorrelated error terms. Confirmatory factor analysis was applied. Results. Initial analysis yielded results consistent with the conceptualized model in this study with the exception of a nonzero correlation between the stair pain and function error terms. Dropping the stair test provided results consistent with the conceptualized model. Discussion and Conclusion. Given the limitations of self-report alone as a method of obtaining reasonably distinct assessments of pain and function, the extent to which performance-specific assessments could accomplish this goal was examined in this study. It was found that collectively the walk test, Timed "Up & Go" Test, and Six-Minute Walk Test yielded 2 factors consistent with the health concepts of pain and function. The authors believe that the application of these tests may provide clinicians and clinical researchers with more distinct impressions of pain and function that complement information from selfreport measures. [Stratford PW, Kennedy DM, Woodhouse LJ. Performance measures provide assessments of pain and function in people with advanced osteoarthritis of the hip or knee.
P atients with osteoarthritis (OA) and those progressing to arthroplasty often present with pain and limitations of physical function. The rate, pattern, and direction of change may differ for pain and function depending on the period in the natural or clinical history over which a patient is assessed. 1, 2 For example, at 2 months after total joint arthroplasty of the hip or knee, patients' pain ratings were shown to be comparable to or lower than their preoperative values; however, the time to complete performance tasks was substantially increased. 2, 3 Because pain and physical function represent different but related health concepts and interventions targeting them frequently differ, separate assessments of these attributes were recommended at the Outcome Measures in Arthritis Clinical Trials conference (OMERACT) III. 4 An intriguing aspect of the OMERACT III outcome model was that although the assessment of physical function was essential, the application of performance tests was optional. 4 Self-report measures of physical function also were favored over performance measures in an authoritative review of outcome measures for people with OA. 5 This recommendation apparently was based on the lower cost and ease of administration associated with self-report measures; however, it assumes that self-report measures and performance measures of physical function assess the same attribute and nothing else.
Although many self-report measures profess to assess physical function, few provide an operational definition of its intended meaning. A noted exception is the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) physical function subscale, which provides the following statement: "By this we mean your ability to move around and to look after yourself." 6 We suspect that this statement captures the intended meaning of lower-extremity physical functional status left undeclared by many researchers, and it is representative of our view of lower-extremity functional status.
Contrary to the belief that self-report measures and performance measures of physical function provide comparable information is a body of work refuting this idea. 2, 3, 7 Parent and Moffet, 2 in a study of patients after total knee arthroplasty, noted improvement in selfreported physical function as measured by the WOMAC and the Medical Outcomes Study 36-Item Health Survey Questionnaire (SF-36) physical function subscales but a significant reduction in the 6-minute walking distance when assessed at 2 months after arthroplasty. Maly et al, 7 in an investigation of patients with OA of the knee, reported higher correlations between pain and WOMAC and SF-36 physical function scores than between pain and 3 performance measures (Six-Minute Walk Test, Timed "Up & Go" Test, and a stair test). Using a stepwise linear regression analysis that included pain and thigh muscle strength as independent variables and WOMAC and SF-36 physical function subscales as dependent variables, these investigators also found that pain was more predictive of self-reported function than muscle strength. 7 Stratford and Kennedy, 3 in a study of patients after hip or knee arthroplasty, reported higher standardized regression coefficients between pain and WOMAC physical function scores and change scores than between pain and the time or distance associated with several performance tasks. Also reported in this article was the finding that self-reported Lower-Extremity Functional Scale (LEFS) scores were most strongly associated with pain preoperatively, exertion when assessed within 2 weeks of arthroplasty, and the time or distance associated with performance measures when evaluated approximately 2 months after arthroplasty. 3 A further insight is provided in a study that examined the relationship between performance-rated compo-nents of pain, exertion, and function (time or distance) and LEFS scores. 8 Patients with end-stage OA of the hip or knee and awaiting arthroplasty performed 3 performance tasks-40-m self-paced walk, stair test, and Timed "Up & Go" Test-and completed the LEFS. Immediately following each performance task, patients reported the amount of pain and exertion that they experienced. 8 An exploratory factor analysis identified 3 factors, with pain responses loading on 1 factor, exertion loading on the second factor, and time loading on the third factor. The LEFS loaded on all 3 factors (painϭ.44; exertionϭ.41; and timeϭ.35). 8 Recently, Terwee et al 9 examined the relationship between the WOMAC and SF-36 pain and function subscales with the performance-based DynaPort Knee Test* for patients with OA of the knee before and after arthroplasty. Applying an exploratory factor analysis, these investigators found that the self-report measures of pain and function loaded on 1 factor and that the performance measure loaded on a second factor. 9 The SF-36 function score loaded on both factors, with the higher loading on the factor composed of the self-report measures (.78 and .69). 9 Collectively, these findings support the premise that self-report measures of physical function assess more than a patient's ability to move around. 2, 3, [7] [8] [9] It appears that, in addition to providing patients' perceptions of their ability to move around, self-report measures of physical function also are influenced by what patients experience when moving around (eg, pain and exertion).
A further understanding of the relationship between self-report assessments of pain and physical function is offered by a number of studies that examined the factorial validity of the WOMAC. Factorial validity exists to the extent that items cluster in accordance with the specified domains to which they have been assigned by the measure's developer. The WOMAC was conceived to assess 3 domains: pain, stiffness, and physical function. 10 Accordingly, factorial validity would exist if the 5 pain items loaded on 1 factor, the 2 stiffness items loaded on a second factor, and the 17 physical function items loaded on a third factor. However, there is consistent evidence demonstrating that the WOMAC pain and physical function items group more by activity than by the hypothesized domains of pain and physical function. [11] [12] [13] [14] There is no doubt that pain and physical function are related health concepts. Yet to the extent that during assessments, clinicians routinely inquire about pain and physical function separately, outcome measures have separate scales to assess pain and function, and due to the fact that authoritative groups such as OMERACT III have identified pain and physical function as 2 core outcome measures rather than 1, investigators are challenged to develop assessment methods that maximize valid information concerning the attributes of interest. It was with these challenges in mind that we undertook the present study.
Our intent was to determine whether performance test assessments of pain and physical function provided responses consistent with these 2 domains. Specifically, our goal was to evaluate the factorial validity of performance assessments of pain and physical function. Our specific hypotheses were as follows: (1) responses to the performance assessments could be explained by 2 factors, 1 consisting of pain items and the other consisting of time (distance) items; (2) each pain or performance item would be related only to the health concept that it was perceived to be assessing (each item would have a nonzero loading on the factor that it was conceived to measure and a zero loading on the other factor); (3) the factors pain and physical function would be correlated; and (4) the measurement error terms associated with the items would be uncorrelated.
Method

Subjects
Patients were eligible for this study if they were able to speak and comprehend written English; were diagnosed with end-stage OA of the hip or knee, as labeled by the surgeon and confirmed by radiographs; were scheduled to undergo primary total hip arthroplasty or total knee arthroplasty; were able to complete the performance tests; and provided written informed consent. Patients undergoing revision or bilateral arthroplasty or additional operative procedures or those demonstrating comorbidities associated with cognitive impairment were excluded. Of the 188 patients reviewed, 177 (94%) met the eligibility criteria. The study sample consisted of 81 participants with hip OA and 96 participants with knee OA. Eighty-five of the participants were women, 36 of whom received total hip arthroplasty. The mean age and body mass index of the sample were 65 years (first and third quartiles: 58.0 and 72.0) and 29.1 kg/m 2 (first and third quartiles: 26. 4 Timed "Up & Go" Test. Participants were instructed to rise from a standard arm chair, walk at a safe and comfortable pace to a line 3 m away, cross the line, turn, and return to a sitting position in the chair. 16 An ICC for test-retest reliability of .75 and a standard error of measurement of 1.07 seconds have been reported for this measure for patients with OA and those undergoing arthroplasty of the hip or knee. 15 Stair test. Participants ascended and descended 9 stairs (step height, 20 cm; step depth, 27 cm) in their usual manner at a safe and comfortable pace. 15 A handrail was available. An ICC for test-retest reliability of .90 and a standard error of measurement of 2.35 seconds have been reported for this measure for patients similar to the participants in the present study. 15 Six-Minute Walk Test. Participants were instructed to cover as much distance as possible during the 6-minute time frame. Standardized encouragement-"You are doing well, keep up the good work"-was provided at 60-second intervals. The test was conducted on a premeasured, 46-m, unobstructed, uncarpeted, rectangular circuit. The outcome was the distance walked in 6 minutes. 15, 17 An ICC for test-retest reliability of .94 and a standard error of measurement of 26.29 m have been reported for this measure for patients similar to the participants in the present study. 15 Activity-specific pain rating.
Participants marked the pain that they experienced on an 11-point (0 -10) numeric rating scale immediately following each performance test. 15 We are not aware of test-retest reliability values for patients similar to the participants in the present study; however, a reliability estimate (ICC) of .86 and a standard error of measurement of 1.04 have been reported for people with a spectrum of lower-extremity problems. 18 
Data Analysis
We applied confirmatory factor analysis with a maximum-likelihood estimation method (AMOS 4.0 † ) to assess the factorial validity of the performance tests. 19 -22 Unlike exploratory factor analysis, which provides all possible factor loadings, confirmatory factor analysis provides factor loadings for the specified model only. We conceptualized a measurement model with 2 factors, which we labeled pain and physical function ( Fig. 1) . 22 We applied the following indexes to assess model fit: comparative fit index (CFI), relative fit (RF), Tucker-Lewis Index (TLI), root-mean-square error of approximation (RMSEA), and the model fit chi-square test and associated P value. 22 Although no single standard exists for defining acceptable model fit, the following values are generally accepted: CFI, RF, and TLI values exceeding .95 indicate good fit; RMSEA values of less than .05 indicate good fit; and RMSEA values of less than .08 indicate reasonable fit. 22,23 A significant chisquare value (eg, PϽ.05) indicates that the data do not fit the model. Prior to conducting the analyses, we assessed the data and found several of the underlying distributions to be nonnormal. Accordingly, we applied the bootstrap feature of AMOS 4.0 for 1,000 samples with replacement to estimate the parameter values and model fit indexes. 22 To enhance the validity and generalizability of our final model, we performed 2 cross-validation procedures. First, we stratified by site (hip or knee) and used a random-number generator to create 2 samples with approximately equal representation of hips and knees. † SmallWaters Corp, 1507 E 53rd St, Suite 452, Chicago, IL 60615. One group was used to generate the initial model and modifications (nϭ88: 48 knees, 40 hips), and the second group was used to cross-validate the model (nϭ89: 48 knees, 41 hips). The second cross-validation procedure repeated the steps described above; however, this time 1 group was composed of participants with knee OA and the other group was composed of participants with hip OA.
Results
Results for the first cross-validation analysis were similar for the combined samples, which included participants with knee OA and hip OA in each group (initial sample: Descriptive statistics for the performance measures are shown in Table 2 , Figure 1 shows the standardized factor loadings for the initial measurement model (model 1), and Table 3 shows the fit statistics. The observed or measured variables in Figure 1 are shown in rectangles, and the latent variables are shown in circles. The larger circles labeled "pain" and "function" designate the factors, and the smaller circles with numbered "e" values signify the measurement error terms associated with each observed variable. The numbers between the factors and observed variables connected by single-headed arrows represent the standardized factor loadings. The negative value associated with the function component of the 6-minute walk test occurs because higher functional levels are associated with greater distances, whereas shorter times reflect higher functional levels for the other 3 performance tests. The curved doubleheaded arrow showing a value of .48 represents the correlation between the factors pain and function. Although the CFI, RF, and TLI exceeded .90 (Tab. 3), the root-mean-square coefficient indicated a less-thandesirable fit. The modification index for this model (not shown) suggested that the model could be improved by adding a correlation between the stair pain and time error terms, and we elected to address this association with 2 revised models. To ascertain the magnitude of the correlated error terms, the first revised model (model 2a) specified a correlation between the stair pain and time error terms (Fig. 2a: curved double headed arrow showing a correlation of .41). The second revised model (model 2b) removed the stair pain and time terms (Fig. 2b) . The fit statistics for both models are shown in Table 3 . Both modified models improved the fit over that of the initial model. However, of the 2 modified models, only the 1 that removed the stair terms achieved a good fit for all indexes and was consistent with all of our initial hypotheses.
Discussion
Although OMERACT III identified pain and physical function as 2 core outcome measures requiring separate assessments, 4 we suspect that most investigators would agree that these health concepts are related in patients with OA and those progressing to arthroplasty. The question unanswered to this point is whether a more distinct assessment of these health concepts can be obtained than has been reported for self-report measures such as the WOMAC. Repeatedly, studies have failed to support the factorial validity of the WOMAC pain and physical function subscale (the principal selfreport measure for patients with OA of the hip or knee), [11] [12] [13] [14] and these data have led some investigators to abandon the notion of separate assessments of these 
Rather than adhering to the notion that self-report measures represent the preferred method of assessing physical function, we examined whether performancespecific evaluations of pain and physical function provide a viable method for obtaining a more distinct assessment of these 2 related health concepts than has been reported for self-report measures, such as the WOMAC. Our initial model yielded a correlation of .48 between pain and function, providing support for hypotheses 1 and 3, which conceptualized 2 correlated health concepts. Moreover, our second hypothesis was sustained in that significant correlations were obtained for the specified health concepts, and no evidence of loading on the nonspecified health concept was evident. However, our fourth hypothesis was not supported in that the error terms for stair pain and function were correlated. This finding led to the exploration of 2 revised models: 1 allowed a correlation between stair pain and time error terms, and the other removed the stair terms from the model. The intent of the model that allowed a correlation between the stair pain and time terms was to examine the extent to which these components were correlated beyond the correlation between the factors pain and function. The second revised model excluded the stair test from the analysis, and this model provided results consistent with our 4 hypotheses. The correlation between the factors pain and function was .43 for the final model. This correlation is lower than that typically reported between the pain and function subscales of the WOMAC (.74 -.84) 7,9,25 and SF-36 (.57) 9 for patients reasonably similar to the participants in the present study.
Inclusion of the stair test makes the distinction between the health concepts of pain and function less discernable. This finding is reflected in the lower correlation between pain and function noted in model 2b (r ϭ.43) than in models 1 and 2a (r ϭ.48). Accordingly, when the clinical goal is to obtain as distinct an assessment as possible between the health concepts of pain and function, our results suggest that the stair test not be included in a composite score. However, we are not suggesting that the stair test be excluded from a patient's assessment. It is clear that 1 of the physical therapist's responsibilities for patients similar to the participants in the present study is to ascertain their ability to safely ascend and descend stairs and to intervene when appropriate. We simply stress that if the results from the stair test are combined with the results from the other performance measures, then the impressions of pain and function will be less distinct.
Assessments of pain and function are important both to identify patients' problems at a point in time and to assess change over time. Information from these assessments is applied by clinicians to guide decisions concerning individual patients, by researchers to ascertain the relative effectiveness of competing interventions in clinical trials, and by health care policy makers to set benchmarks regarding the maximum number of patient visits and corresponding payment plans. Previous work demonstrated that self-reports of physical function after arthroplasty are strongly influenced by pain and change in pain. 3 The consequences are that patients report their physical function to be higher than is demonstrated by performance tests and that health care professionals who rely on self-reports alone overestimate patients' functional status levels. 2, 3 The results of the confirmatory factor analysis of the present study indicate that performance-rated pain and function represent 2 factors that have not emerged in previous factor analyses of self-report measures. Accordingly, complementing existing self-report assessments of physical function with performance-rated pain and function tests may provide clinicians with a more valid assessment of these health concepts.
There are several potential limitations of the present study. First, the study sample was patients awaiting hip or knee arthroplasty. Presumably, these patients have more severe OA than the typical patient seen in general physical therapist practice. However, in considering this point, it should be remembered that the study participants were able to complete all of the performance tests. A second limitation relates to the sample size for the cross-validation portion of the present study. Although there is no standard method for estimating sample size, it is generally agreed that the sample size should be at least 10 subjects per observed variable or a minimum of 100 subjects. 21, 26 Although our overall sample size of 177 participants exceeded the recommended minimum sample size, the number of participants in each of the cross-validation samples was slightly smaller than the recommended sample size.
Conclusion
Our goal was to determine whether performancespecific assessments of pain and physical function could provide a more distinct evaluation of these attributes than has been found for self-report measures. We conceived a 2-factor model consisting of pain and physical function and tested the model with 4 activities (selfpaced walk test, Timed "Up & Go" Test, stair test, and Six-Minute Walk Test) by use of a confirmatory factor analysis. Although the initial model appeared promising, the stair test pain and function error terms were correlated. Dropping the stair test from the analysis provided results that supported the application of performancespecific assessments of pain and function as a method of obtaining reasonably distinct assessments of these attributes. We believe that performance-specific assessments of pain and function offer a more distinct method of assessing these attributes than can be obtained by self-reports alone and that performance measures should be viewed as core measures for people with OA of the hip or knee and those progressing to arthroplasty. The article by Stratford et al provides an excellent model for analyzing the performance of outcome measures. In the true context of construct validity, they evaluated whether the scales are measuring what they are intended to measure and they brought modern analytic techniques into the analysis to do so. They analyzed 4 performance-based measures of lower-extremity pain and function with the goal of seeing whether performancebased measures are better able to separate out the concepts of pain and function than previous experience with patient self-report measures. The work by Stratford et al is an excellent example of the need to push our measurement work and test all of the assumptions under which we believe we are measuring a certain construct.
There are 2 main points regarding the art of statistical modeling and conceptual frameworks that I would like to raise in this commentary, which the readers might consider as they review this work.
The Art of Statistical Modeling
Structural equation modeling is a powerful and attractive tool for this type of work. Indeed, it offers a route into exactly what the authors wanted to explore. However, there is always a bit of art to the modeling process, and guidelines as to how to make it work best for your situation. parameters. The small sample size in general and the number of parameters being estimated could lead to a misestimation of the model and an inability to converge. The latter was not the case in this study as the authors reached convergence. Two other things also support the conclusion that the model did not suffer from the small sample. First, the authors had similar findings on the second half of the data. Second, the variables in the model were highly correlated with the latent trait, which means they were less vulnerable to misestimation. The authors made the choice to split the data, taking the risks associated with small samples. Another choice would have been to only run the model on the full sample and take advantage of being closer to the recommended sample sizes. This is an important consideration for the application of analytic techniques such as structural equation modeling-they take large numbers of observations.
Analysts using the standard error of the mean also make a series of decisions about how to model. Stratford et al began with a 2-factor model to see whether there were 2 concepts being measured: pain and function. Their description seems to suggest that they loaded the items on the respective factors and tested the model. I wonder whether we would have had even more information had they allowed the items to load on both factors or if they had tried just 1 factor first-both of which would have allowed them to demonstrate that their measures did not fit a model with either of the cross loadings, or only one latent trait. This would add strength to their findings that they observed a 2-factor model, and it would have offered more information and better data fit than if they had tried to load all indicators onto 1 factor (latent trait). Indeed, had they done this, they could have tested for the improved explanatory power and fit of their model compared with one with just 1 factor with a chi-square difference test. 1 The authors were clear in their decisions as to how they modeled, and these comments highlight the interpretive part of any form of path or structural equation modeling.
Conceptual Frameworks
Measurement requires 2 conceptual frameworks to be considered: (1) that of the target construct and (2) that of the instrument selected to define that construct. We have come a long way in rehabilitation toward an understanding of the former conceptual framework. Stratford et al stated that they were measuring physical function, and they used the definition based on the work of Bellamy 3,4 to define their target: "the ability to move around and to look after yourself." Pain was not specifically defined by the authors. They identified these as 2 distinct concepts using the Outcome Measures in Arthritis Clinical Trials conference (OMERACT) III recommendations. What they have not provided is an overall framework that would help "guide our communication, clinical research, and patient care" as Jette noted in this journal. 5 Such a framework helps to elaborate on the anticipated relationships between factors such as pain and function, and in this case may have helped in offering an explanation for the differences between self-report and performance-based measurement.
Stratford et al discussed the difference between their findings-where performance-based indicators of function and self-reported pain fell into separate factors. They contrasted this with past experiences of being unable to separate self-reported function and selfreported pain. A broader conceptual framework might have aided in this. If placed within Verbrugge and Jette's framework, 6 Stratford et al would have been measuring a functional limitation when using a time test of function. Several of the self-report measures might be measuring more at the level of the whole task in an unrestricted context-the disability level-and more likely to be influenced by personal and environmental factors than the structured timed tests. This supports Stratford and colleagues' findings, but from a position of difference in concept rather than difference in quality of either type of scale (timed versus self-report measures of physical function). The same would be true if put within the International Classification of Functioning, Disability and Health (ICF) model, 7 where the timed test would be considered an activity limitation and appraisal of functioning as a whole might shift that to participation. In both situations, the timed test and self-report both tap physical functioning, but at different levels of the conceptual frameworks we use. Interestingly, the final revision of the model provided by Stratford et al removed one task due to an undesirable correlation between the timed outcome for this test and its pain rating. The task was performing the stair test, which was distinct from the other tasks in that it was moving toward a higher level of contextualized complexity, much like self-report of physical function at the level of disability. 5 Just as with the self-report measures, perhaps the distinction between pain and disability in this severely disabled population is lost when you move toward more applied complex appraisals of activities in daily life.
The second framework that must be considered is that of the measure that has been chosen. Hopefully, the developers have provided their definition and have described how they operationalized it in the development of their outcome measure; however, many do not. 8 The user then must appraise this and make sure it matches with the intended target. Stratford et al have pushed us to demand more from our measures, and specifically to make sure that our measures are measuring what they are supposed to be measuring in the way that we expect. The points raised above offer some possible explanations, all of which are testable in a study that fields both self-report and performance-based measures with attributed and nonattributed pain items and in a large enough sample to allow for even more confidence in large-sample modeling techniques, perhaps in people along the course of their experience with osteoarthritis rather than just at the end stage. The door has been opened, and the rehabilitation community could easily collaborate on such a venture.
Measurement is the application of a set of rules to get numeric quantification of attributes-in Stratford and colleagues' case, the pain and physical function concepts. Once we believe we have a good way of measuring these concepts, we keep pushing the boundaries to make sure we can interpret the scores in ways that we should. Stratford and colleagues have done that in their study.
We thank Dr Beaton for her stimulating commentary, which conveys important information concerning statistical modeling and conceptual frameworks relevant to the assessment of health outcomes. Her commentary includes general insights and issues specific to our article. Beaton has organized her review under 2 headings, and we will apply the same 2 headings in response to her comments.
The Art of Statistical Modeling
We agree with Beaton's position that art complements the science of statistical modeling in general and structural equation model specifically. Beaton wonders how information concerning a single-factor model or a model that includes the cross-loading of items on both factors would affect our conclusions. Our rationale for starting with a 2-factor model without cross-loading was that we conceptualized 2 factors with the relevant items loading uniquely on their respective factors. Although we did not desire cross-loading at the item-factor level, we imagined the factors would be related and allowed for a correlation between the factors. However, in response to Beaton's query regarding additional factor loading models, we will briefly summarize the results from 2 additional analyses. The first was a confirmatory factor analysis that specified a single factor with all pain and time items loading on this factor. The chi-square value indicated a poorly fitting mode ( 2 ϭ419. The second supplementary analysis did not assume an a priori factor structure and allowed for all possible crossloadings. We accomplished this by applying exploratory factor analysis using maximum likelihood estimation and oblique rotation. Two factors had eigenvalues greater than 1. Time/distance items loaded highly on one factor, and pain items loaded highly on the other factor. The correlation between factors was .46. The Table reports a summary of the pattern matrix factor loadings. It is evident from the Table that cross-loadings on the no-congruent factor were negligible. In summary, these supplementary analyses further support a 2-factor model that does not include a cross-loading of items.
Conceptual Frameworks
We have divided Beaton's comments into the following 3 topics and respond to each in turn: (1) our application of Bellamy's definition of lower-extremity physical function, (2) the proposition that the distinction between pain and function may diminish as the contextual complexity of an item increases (framed in the International Classification of Functioning, Disability and Health [ICF] lexicon, participation items are more contextually complex than activity items), and (3) the proposition that pain may be better assessed by applying nonattributed measures compared with attributed (eg, task-specific) measures of pain.
Bellamy is one of the few measure developers to offer a definition or clarifying phrase for the concept of lowerextremity functional status: "by this we mean your ability to move around and to look after yourself." 1, 2 We applied Bellamy's definition; however, we agree with Beaton's point that, in the context of our assessment process, the performance measures focus on "the ability to move around" and not on "the ability to look after yourself." Thus, within the ICF classification scheme, our performance measures assess aspects of activity limitation and not participation restriction.
The second point offered by Beaton is the speculation that the distinction between pain and function may become less distinct as the contextual complexity of an item or performance task increases. We are not aware of a study that has explored this exciting hypothesis prospectively. However, in a previous study that attempted to explain why the WOMAC physical function subscale could not detect deterioration identified by performance measures in patients 2 weeks after hip or knee arthroplasty, physical function items were divided into 2 sets. 3 One set contained items similar to those on the WOMAC pain subscale, and the second set consisted of items not specific to the items on the WOMAC pain subscale. Item scores within each set were summed to yield total scores for the similar and not-specific item sets. The total item score for the not-specific item set detected deterioration consistent with the times from the performance tests. The item structure of the 2 sets of items is pertinent to our current discussion. All items in the set that did not detect deterioration tapped activity limitation; all but one item in the set that detected deterioration assessed participation restrictions. Although the results of this study are at odds with Beaton's hypothesis, the study was not conceived to investigate Beaton's hypothesis. We strongly support the need to investigate prospectively the hypothesis raised by Beaton. As a minor point, Beaton has suggested that our ўўўўўўўўўўўўўўўўўўўўўўўў stair climbing test may be more contextually complex; however, given the way this activity was framed in our investigation-without any more relevance to self-care, occupation, and recreation than the other 3 performance tests-we are uncomfortable accepting this specific example.
Beaton's third point addresses the assessment of pain. Given the body of evidence suggesting that self-report measures of physical function are strongly influenced by pain, 4 -6 we examined whether a more distinct assessment of these 2 attributes could be achieved by performance measures. Our goal was to determine whether performance measures could bring into focus 2 health concepts that to date have been blurred by self-report measures. We believe that complementing, not replacing, self-report functional status and pain measures with performance measures will increase the validity of impressions of pain and physical function formed by clinicians. We concur with Beaton's point that pain is a complex health concept and that further investigation concerning attributed and nonattributed pain ratings is warranted in a larger sample of patients.
